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On the NUMBER of the PRIMITIVE COLORIFIC RAYS in 
SOLAR LIGHT. By the Rev. MATTHEW YOUNG, D. D. 
S. F. T. C. D. & M. R. I. A. 
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r 1 1 
A H E opinion that there are but three primitive colours has Read April 

been maintained by M du Fay, and after him by Father Caftell. 
See Montucla, Vol. I p. 630. ; but they and all others who hold 
the fame doclrine, defend it merely on the principles of a painter, 
•who mews how with thefe three colours on his pallet, he can 
compound all others ; for with red and yellow he can form an 
orange colour ; with blue and yellow he forms green ; and with 
blue and red he forms indigo and violet ; and thus having com- 
pounded the fevcn prifmatic colours, it -is manifeft that all 
other colours, with their different gradations, can be formed from 
them likewife. But this pharmaceutical argument is by no means 
fufficient to fatisfy us as to the real compofition of folar light. 

" Light, in refracting, is decompofed into feven rays : red, 
" orange, yellow, green, blue, indigo and violet. It has been 

" fuppofed," 
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" fuppofed," fay Fourcroy, <; that three of thefe colours, the 
" rzd, yellow and blue, were fimple ; and that the other four 
" were formed e.\ch of its two neighbours ; that is, the orange 
" from the ral and yellow, the green from-the yellow and blue, 
" the indigo irom the blue and violet, and the violet from the 
" red and indigo. But this fuppofition has never been proved." 
See his Philofophy of Chcm. ch. i. § 3. Befides that this is a 
mere hypothecs, unfupported by any fact, as Fourcroy obferves, 
we remark, that it is in itfelf inadequate ; ift, becaufe in the folar 
fpectrum, the red and indigo arc not neighbouring colours, but 
are almoft at the greateft polfiblc diftance from each other. 2dly, 
According to this hypothecs, indigo is compofed of blue and 
violet ; but violet is compofed of red and indigo ; indigo therefore 
is compofed of red, blue and indigo, that is, indigo itfelf is one 
of its own elfential ingredients, which is abfurd. 

The experiments of the prifm feem to eftablifh, in a very 
clear manner, the exiftence of feven original and uncompounded 
colours ; and though green, for inftance, may be compounded of 
blue and yellow, yet it does not directly follow from thence, that it 
always is fo actually compounded. Accordingly Newton tells us, 
that green may be exhibited in two different ways, either by pri- 
mitive, green- making rays, which are fimple and not refolvable 
by any reflection or refraction into different rays ; or by a com- 
pofuion of blue and yellow rays, which are differently refrangible, 
and which therefore after their union, may again be fepa- 

rated 
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rated by refraction, and exhibit their proper colours of blue and 
yellow. 

On this doctrine of the two-fold generation of green, we may 
in the firft place remark, that the antient, received axiom " Deus 
" nil agit fuftra" ought not to be too haftily abandoned, as it 
muft appear to be, if this doctrine be maintained : for if green 
may be produced by blue and yellow, then blue and yellow 
being already exiftent, green is a confequence ; and therefore 
peculiar rays formed for the production of green are fuperfluous. 
Though I acknowledge, that this maxim is not fo cogent or felf- 
evident, as to preclude all objection, yet fince the general obfer- 
vation of nature feems to fliew, that this wafte of power or 
multiplicity of means is not adopted by the Supreme Artift, 
it certainly feems juftly entitled to our attention, at lead fo far as 
this, that we fhould be careful in mewing, that we are led to 
thefe different caufes of the fame effect, by a legitimate and 
cautious analyfis. 

In defence of the doctrine of three primitive colours only, 
F. Caftelli contents himfelf with faying, that the colours of the 
prifm are immaterial, accidental, artificial, and therefore un- 
worthy the regard of a philofopher; whereas the colours of 
painters are fubftantial, natural, palpable. From them, of con- 
fequence, the theory of chromatics fhould be deduced ; but the.jr 

Vol. VII. Q, toil 
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tell us, that there arc but three parent colours, which give birth to 
all others. 

In reply to this we need only obferve, that Sir I Newton has 
proved, that the colours of natural bodies depend on the colorific 
qualities of the rays of light ; and therefore that our theory of 
colours muft be derived from an enquiry into the conftitution of 
folar light, for according to that conftitution the colours of bodies 
will vary : and he farther fhews, that if folar light confifted of 
but one fort of rays, all bodies in the world would be of the fame 
colour. 1 Iowcvcr true therefore F. Caftelli's theory may be, the 
manner in which he deduces it from phaenomena is unqueftion- 
ably falfe. 

I mall therefore proceed to enquire fcrupuloufly into th,e com- 
pofition of the folar fpeclrum, from which, without doubt, the 
true doctrine of the origin of colours is to be derived. 

If the folar light confifted of feven primitive, homogeneal co- 
loured rays, and that thefe homogeneal rays were equallv re- 
frangible, the fpectrum would confift of feven circles of different 
colourg, fince the homogeneal rays of each colour would paint 
a circular image of the fun. But it is manifeft, that feven circles 
could not compofe an oblong fpeclrum, with re&ilineal fides. 
Therefore the rays of the fame denomination of colour muft 
be differently refrangible. Which is alfo made ftill farther 

evident 
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evident by obfervation of the fpeclrum, fince in it we perceive, that 
the prifmatic colours are diffufed over fpaces, which are, on the 
fides, terminated by right lines, and therefore the centers of the 
circles of the fame denomination of colour are diffufed over lines 
equal to thefe fegments of the reililineal fides of the fpeclrum. 
Newton has fhewn, prop. 4. B. 1. Optics, how to feparate from one 
another theheterogencous rays of compound light, by diminifhing 
the breadth of the fpeclrum, its length remaining unchanged ; and 
when the length of the fpeclrum is to its breadth, as 7 2 to 1 , the 
light of the image is feventyone times lefs compound than the 
fun's direct light. In the middle of a black paper he made a 
round hole, about a fifth or a fixth part of an inch in diameter, 
upon which he caufed this fpeclrum fo to fall, that fome part of 
the light might pafs through the hole of the paper ; this tranf- 
mitted part of the light he refracted with a prifm placed behind 
the paper, and letting the light fall perpendicularly upon a white 
paper, he found that the fpeclrum formed by it was perfectly cir- 
cular. Hence, therefore, it follows, that the equally refrangible 
rays occupy a fpace on the rectilineal fides of the fpeclrum equal 
at leaft to the fifth or fixth part of an inch ; that is, the rays 
of the fame colour are differently refrangible. 

The different quantity of the homogeneous rays of different co- 
lours will not account for the different fpaces they occupy in the 
fpeclrum ; for this difference in quantity would affect only the 
intenfity of the colour, not the magnitude of the fpace which it 

Q 2 would 
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would occupy. All the red light therefore is not homogeneous ; 
but confifts of rays of innumerable, different degrees of refran- 
gibility ; and fo of the other colours. 

Now fince the rays which are of the fame denomination of co- 
lour are differently refrangible, they will either form oblong 
fpeclrums detached from each other ; or they will in part lap over, 
and fall on each other. The former pofition is manifeftly falfe : 
therefore the original prifmatic colours will partly lap over and 
fall on each other, and therefore neccfTarily generate the interme- 
diate colours. And fo Sir I. Newton obferves, where he fays, 
that the original, prifmatic colours will not be diflurbed by the 
intermixture of the conterminous rays, which are intermixed 
together. This overlapping however, which Newton fpeaks of, 
arifes only from the fun's having a fenfible diameter, and does 
not necefTarily imply an equal refrangibility in any differently co- 
loured rays. If there be but three original prifmatic colours, 
red, yellow and blue, and that the red and yellow lap over, fo as 
that there fhall be a certain fpace in the fides of the fpe<ftrum 
equally occupied by yellow and red circles, then will thefe circles 
by their intermixture compound an orange colour j and this co- 
lour as to refrangibility will be homogeneous, becaufe the coin- 
cident rays of different colours are equally refrangible. In like 
manner green may be compounded by the mixture of blue and 
yellow circles, equally refrangible. Now this is fimple, and con- 
formable to the other phenomena of the fpectrum ; for if rays of 

the 
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the fame denomination of colour be differently refrangible, it is 
not unreafonable to fuppofe, that rays of a different denomination 
of colour may be equally refrangible ; and therefore fince the red 
rays are unequally refrangible, and likewife the yellow, there is 
nothing incongruous in fuppofing that fome of the lefs refrangible 
of the yellow may be equally refrangible with fome of the more 
refrangible of the red ; and if f'o, they will confequently be in- 
termixed with them : and the fame may be faid of the green. 
This hypothec's likewife receives confiderable ftrength from, 
this confederation, that the orange, green, indigo and violet oc- 
cupy thofe places which they ought to do, in cafe there were 
but three primitive colours, red, yellow and blue : thus the 
orange lies between the red and yellow, becaufe it is formed by 
fome of the extreme rays of red and yellow, which are equally 
refrangible ; in like manner the green lies between the blue and 
yellow, becaufe it is formed by the mixture of blue and yellow. 
The indigo and violet muft alfo occupy the extreme part of the 
fpectrum, where the moft refrangible red and blue rays are united, 
and gradually becoming more and more dilute, fade away, and 
at length entirely vanifh. But if the orange, green, indigo and 
violet te primitive colours, there is no apparent reafon why 
they fhould have had fuch degrees of refrangibility afhgned them, 
as that they mould occupy the places they do, rather than any 
other. 

Moreover, if thefe three colours red, yellow and blue be the 
primitive colours, they cannot themfelves be generated ; and ac- 
cordingly 
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cordingly we find, that yellow cannot be generated by the mixture 
of the adjacent prifmatic colours orange and green ; and the reafon 
of this is evident, becaufe orange is compounded of red and yellow ; 
and green is compounded of yellow and blue ; but red and blue 
compofe purple ; which added to the yellow will generate a new 
compound colour, viz. a fickly greeny differing manifeftly from 
yellow, the colour which ought to refult according to .the analogy 
of the other primitive colours, in which the extremes, by their 
mixture, generate that which is intermediate. In the fame manner, 
blue cannot be generated by the mixture of green and indigo, 
becaufe green is compoled of yellow and blue, and indigo of 
blue and violet; therefore the refulting colour is compofed of 
blue, yellow and violet ; but yellow and violet do not compofe blue, 
therefore neither will blue, yellow and violet compofe a blue 
colour. Now if orange and green be primitive colours, in the 
fame manner as red, yellow and blue, we can affign no reafon 
why blue mould not be generated by the mixture of the adjacent 
colours, as well as green and orange. But it is a received prin- 
ciple, that an hypothefis mould folve all the phenomena ; of the 
two hypothefes therefore, namely, that there are feven primitive 
colours, differently refrangible ; or that there are but three, fome 
of which, of each fpecies, are equally refrangible ; the latter alone 
folves all the phenomena of the folar fpectrum, and therefore is 
to be preferred. 

If it be laid, that thofe rays which are equally refrangible 
muft excite the fame fenfation on the retina, becaufe they muft 

have 
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have the fame momentum; it is replied, ift, That it has not yet 
been proved, that the fenfation of different colours depends on 
the different momentum of the rays. 2dly, 1 he rays may have 
different momentums, and yet be equally refrangible ; for fince 
refraction is fuppofed to depend on the attractive force of the 
denfer medium, we muft fuppofe it analogous to the attractive 
force of gravity, which is proportional to the quantity of matter ; 
and therefore the greater or lefs quantity of matter in a particle 
of light would produce no alteration in its refraction. Neither 
can the different refrangibility depend on the different velocity 
of the rays ; becaufe the difference of refrangibility of the red 
and violet rays js much greater in flint glafs than in crown 
glafs -, and this would require a proportionably greater difference 
in the original velocities, which cannot be. And this fame argu- 
ment holds equally againft the former hypothefis, that the diffe- 
rence of refrangibility depends on the different magnitude or 
denfity of the particles of light. 3dly, Refraction feems to arife 
from a fpecies of elective attraction, fince different mediums 
which act on the mean rays equally, act on the extreme rays 
unequally : hence rays of the fame quantity of matter and ve- 
locity, and therefore of the fame momentum, may be diverfely 
refracted ; and rays of different momentums equally refracted. 

Nor is it to be wondered at that the rays of light mould be 
differently refrangible, independent of any regard to their mo- 
mentum, when we confider, that the different coloured rays ap- 
pear 
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pear to be combined with combuftible bodies, with different 
degrees of attractive force. For in combuflion we find, that 
different bodies are difpofed to part with different rays with 
greater facihty ; but when the combuflion is fufficiently rapid, they 
part with all the different coloured rays together, and the flame 
is therefore white ; and this is what is called a white heat. 
Dr. Fordyce in the Phil. Tranf. for 1776, tells us, that when the 
heated fubftances are colourlefs , they firfl emit a red light ; then 
a red mixed with yellow, and laflly, with a great degree of heat, 
a pure white. All this is wonderfully conformable to the refraction 
of" light by tranfparcnt fubftances, which refract and therefore at- 
tract the red light lefs, and confequently in combuflion part with it 
more eafily. On the other hand I know it is generally believed, 
that the light in combuflion proceeds from the air, but this circum- 
flance of the different colour of the light in different cafes, feems to 
overturn this opinion ; for if vital air were oxygen diffblved in 
caloric and light, then the oxygen being abforbed by the burning 
body, the light extricated would in all cafes be of the fame 
nature , the greater or lefs rapidity of the combuflion would only 
produce an extrication of a greater or lefs quantity of light, but 
could not produce any variation in its nature, it being neceffarily 
the fame in all cafes, to wit, that in which vital air is diffblved. But 
the truth or falfhood of this reafoning will not affect the validity 
of the pofition, that the refrangibility of the rays of light cannot 
depend on the different magnitude, denfity or velocity of the 
particles. 

But 
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Blt though fpeculation Teems thus to render it prohv,le that 
there are but three parent colours , our theoiy mui ever remain 
unfatisfactory, unlefs it receives the fanction of dire ll expoiimeut. 
In this however there is no fmall difficulty ; for ilnce the lv.ys of 
light which compofe any given individual point of the colours of 
orange, green, violet, and indigo are equally refrangible, they 
will be a!fo equally reflexible ; and therefore cannot be feparat^d 
either by refraction or reflection, lb as to exhibit the different 
coloured rays of which they are compofed. It feems therefore, 
that the only way remaining, by which we can experimentally 
afcertain the compofition of thefe colours, if they be indeed 
compound, is tranfmiffion. For fince tranfparent coloured bodies 
are fuch merely by their letting pafs through them either folely, 
or more copicufly, rays of a certain colour, and intercepting all 
others, fuch tranfparent bodies, applied to compound colours, 
will afcertain that compofition, by extinguifhing, in a great mea- 
fure, all rays except fuch as are fo adapted to its conformation, 
as to pafs through it, and give it its peculiar denomination of 
colour. 

In order to try the truth of the hypothecs of feven colours by 
this teft, I looked through a blue gtafs at the red end of the 
fpectrum : now we are to confider, that if that part of the fpectrum 
was compofed of red rays, and none other, the only effect of the 
blue glafs would either be a total or partial fuffocation of the red 
rays ; and therefore that part of the fpectrum, when looked at 

Vol. VII. R through 
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through the glafs, would either totally difappear, or become a faint 
and diluted red. ' But, on experiment it appeared of a purple co- 
lour. The purple in this cafe could not be a primitive and ori- 
ginal colour, as is manifefi, becaufe it did not proceed from the 
purple part of the fpectrum ; we muft therefore conclude, that it 
was a compound colour. But purple, when compound, is made 
up of blue and red, therefore it follows, that fome blue rays did 
actually exift in the red part of the fpe&rum ; which combined 
with the few, ftraggling red rays which penetrated the blue glafs, 
compofed that purple colour, which the red extremity of the 
fpcclrum afTumcd, when viewed by the light tranfmitted through 
the blue medium. 

To try, on the other hand, whether any red rays lay hid amongft 
the blue, I proceeded in the fame manner, and looking at the 
bluefi: part of the fpectrum through a red glafs, it appeared of a 
purple colour; fome red rays therefore are equally refrangible 
with the blue ; and if the red extends as far as the blue, there is 
no reafon why we may not fuppofe that it extends fomewhat far- 
ther, fo as to compound, with a diluted blue, the extreme colours 
of the fpectrum, indigo and violet. 

But it may be faid, that if blue rays exifted amongft the red, 
that part of the fpectrum could not appear fo extremely brilliant 
as it really does; but would put on a purplifh appearance in the 
fpe&rum itfelf, even to the naked eye. In anfwer to this objection 

we 
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we may obferve, that the moft intenfe and vivid, natural red bo- 
dies do, in fad, refled a very great proportion of blue rays, be- 
caufe they appear of a ftrong blue colour when placed in the 
blue part of the fpedrum ; and therefore they reflect juft as many 
when the dired, white folar light falls on them, in which all that 
blue is involved ; though by the predominance of the red rays, 
they appear of that colour, without any vifible tindure of 
blue. 

In order to determine whether the purple appearance of the fed 
extremity of the fpedrum, when viewed through a blue glafs, 
was caufed by any of the white folar light, which might perhaps 
be refleded from the air, or furrounding objeds to the fpedrum, 
and thus throw on that part fuch a quantity of blue as might 
produce a fenfible efFed ; I caufed the middle and molt intenfe 
part of the red to pafs through a hole in a blackened paper, and 
then fall on an optical fcreen ; by which I was fure that I had as 
pure and uncompounded a red as could be delired ; which alfo un- 
derwent the ufual teft of purity by fubfequent refradion, without 
any change in the form of the fpedrum ; I then looked at the 
body which was illuminated with this red, through the fame blue 
glafs, and the efFed was the fame as before. 

To try tins dodrine of three parent colours ftill farther, I con- 
sidered, that if the orange were really compounded of the red and 
yellow rays, then by looking at the orange through a red glafs, 

R 2 the 
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the orange would in a great mcafure vanifh, and the red would 
appear to extend much farther than in the original fpeclrum ; be- 
caufe the yellow rays being confiderably obftru&ed, the red would 
become more predominant ; and that part of the lpet'trum, which 
before appeared orange, in confequence of a certain mixture of 
yellow and red, would now, by the failure of fo considerable a part 
of the yellow, lofe its orange appearance, and put on that of red : 
and, on experiment, I found the cafe to be fo really in fact ; for 
while an affiftant looked at the fpcclrurn through the red glafs, 
I moved an obftaclc from the red towards the other end of the 
fpeclrum, defiring him to ftop me, when the obftacle fhould arrive 
at the confines of red and orange ; but when he did fo, the obftacle 
had. attained the middle of the orange, or rather had paffed 
beyond it. Now if the orange were really a primitive colour, I 
fhould fnppofe, that when looked at through the red glafs, it 
would cither appear diluted, without any change of dimenfions ; 
or that if the weak part of the orange, next the red, fhould va- 
nifli, by the obftrudtion of the glafs, a dark interval would appear 
between the orange -:nd the red; in neither cafe can we account 
for the apparent extenfinn of the red into the region of the orange ; 
nor by any other hypothec, as appears to me, than that fome of 
the red rays are equally refrangible wiih fomc of the orange. 

There is another argument derived from the ocular fpeclra cf 
Dr. Darwin, which full further corroborates the doctrine of three 

primogenial 
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primogenial colours. Place a piece of coloured filk, about an inch 
in diameter, on a fheet of white paper, about half a yard from 
your eyes ; look fteadily upon it for a minute •, then remove 
your eyes upon another part of the white paper, and a fpedtrum 
will be feen of the form of the filk thus infpected, but of a diffe- 
rent colour, thus 

Red filk produced a green fpeclrum, 



Green 


red, 


Orange 


blue, 


Blue 


orange, 


Yellow 


violet, 


Violet 


yellow. 



The reafon of thefe phenomena is very ingenioufly afligncd by 
Br. Darwin ; he fays, that the retina being excited into a violent 
and krng continued a&ion by the red rays, in the firfl experiment, 
at length is {o fatigued as to become infenfible to them ; but that 
it ft ill remains fenfible, that is, liable to be excited into action by 
any other colours at the fame time; and therefore the fpectrum 
affumes a gieen appearance, becaufe if all the red rays be taken 
out of the folar light, the remaining rays will compofe green. See 
Phil. Tranf. Vol. LXXVI. Converfely, a green object produces a 
red ocular fpedrum. Now we may obferve, that if all the green 
rays be taken out of the folar fpedrum of feven colours, the re- 
maining colours will not compound red. If indeed green be not 
a primitive colour, but a compolition of blue and yellow, then 

will 
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will the eye, in looking on a green object, be at once affected by- 
blue and yellow rays; and therefore become infenfible to them 
both ; and confequently the fpectrum will appear red. But if 
green be a primitive, original colour, generated by its own peculiar 
green-making rays, the eye in contemplating a green object, will 
become infenfible only to the green rays ; and therefore the other 
fix prifmatic colours, which are fpecifically different from the 
green, ought to be fenfible, and produce their proper compound 
effect; but this would not be the fenfalion of red. In like 
manner, if the object be yellow, the eye will at length become 
infenfible to the yellow-making rays, and the fpectrum will be 
violet. Now fince on the hypothefis of feven original colours, 
the orange and green are primitive, thoi'gh the eye be rendered 
infenfible to the yellow rays, it will not be fo to the orange and 
green, which therefore, together with the red, blue, violet and 
indigo will produce their compound effect ; but the colour re- 
ful ting from this joint action is not violet, which neverthelefs is 
the colour of the ocular fpectrum. On the other hand, if there 
be but three primitive colours, red, yellow and blue, when the 
eye is infenfible to the yellow-making rays, the fpectrum muft 
ncceflarily be violet, which is the colour that refults from the 
mixture of red and blue. If it be objected, that the eye is not 
only infenfible to the unmixed yellow rays, but likewife to the 
yellow of the orange and the green, then it is admitted that 
orange and green are compound colours. Eefides, fince the co- 
lour which would rcfult from the mixture of red, orange, green, 

blue, 
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blue, indigo and violet is not yellow, the eye ought not to be in- 
fenfible to this colour ; and confequently, fince by the exemption 
of the yellow rays from the white folar light, that colour does 
not refult, but a dininct purple, it follows, that the orange and 
green are not primitive colours inherent in folar light. 

It remains now only for us to fliew, that the three colours of 
red, yellow and blue are adequate to the fo'ution of all the phe- 
nomena of chromatics. But in order to ihew this, few words 
will be fufficient, for having feen, that the feven prifmatic co- 
lours can be generated by thefe three, it follows that all others 
can be generated from them, as Sir I. Newton has proved at large. 
However I think it will not be fuperfluous to obferve, that 
white may be directly produced by thefe three colours, without 
the previous generation of the other four prifmatic colours, in 
the fame manner as it is ufually generated with feven. " I could 
" never yet," fays Newton, " by mixing only two primary co- 
" lours, produce a perfect white. Whether it may be compofed 
" of a mixture of three, taken at equal diftances in the circum- 
" ference, I do not know." Now to fliew that white may be 
thus generated, let an annulus of about four inches diameter be 
divided into three parts by lines tending towards the: centre, and 
let thefe three divifions be refpectively painted red, yellow and 
blue, in proportions to be afcertained by trial ; then if the 
annulus be turned fwiftly round its centre, it will appear white. 
That white may be generated by the mixture of only the three 

colours 
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colours Ted, yellow and blue might alfo appear from the rule 
which Newton himfelf has given us, for determining the colour 
of the compound which refults from the mixture of, any primary 
colours, the quantity and quality of each being given. 

The rule is this, the circumference of a circle is diftinguifhed 
into feven arches proportional to the feven mufical intervals in an 
octave, that is, proportional to the numbers 45, 27, +8, 60, 60, 
4c, 80: the firft part is to reprefentared colour, the fecond orange, 
the third yello^i the fourth green, the? fifth blue,* the fixth indigo, 
and the feventh violet. Thefe are to be coufidered to be all the 
colours of uncompounded light gradually pafiing into one another, 
as they do when made by prifms, the circumference reprefenting 
the whole feries of colours from one end of the fun's coloured 
image to the other. Round the centers of gravity of thefe arches 
let circles proportional to the number of rays of each colour in 
the given mixture be defcribed. Find the common centre of gra- 
vity of all thefe circles, and if this common centre of gravity coin- 
cide with the centre of the circle, Newton fays that the com- 
pound will be white. Join therefore the centers of gravity of the 
blue and yellow circles, and from the centre of the red circle draw 
a right line through the centre of the principal circle ; from the 
conftru&ion it w-ill cut the line which joins the centers of the blue 
and yellow circles ; if therefore the number of the blue and yellow 
rays be to each other inverfely as their diftances from the point where 
the line which joins their centers is cut by the line drawn from the 

centre 
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centre of the red circle ; and if the number of red rays be to the 
fum of the yellow and blue rays inverfely as the diftances of the 
centre of the red circle, and the common centre of the yellow and 
blue from the centre of the principal circle, the common centre of 
gravity of the red, blue and yellow circles will coincide with the 
centre of the principal circle, and therefore the refulting compound 
will be white. 

But it is manifeft that this conftru&ion cannot be relied on, 
becaufe the quantities of the rays of any given colour in folar 
light, do not appear to be proportional to the fpaces which they 
occupy in the rectilineal fides of the fpeclrum. Thus it is known 
that the yellow making rays are predominant in folar light, yet 
the fpace they occupy in the fpeclrum is to the fpace occupied ei- 
ther by green or blue as four to five, and to the fpace occupied 
by the violet only as three to five. 
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